IUCrJ (2014) . 1, 129-135, doi:10 .1107/S2052252514004096 Supporting information, sup-2 S1. Methods S1.1. Enzyme kinetics measurements 18 O exchange assay was carried out to study the kinetics of the catalyzed reaction of the hydration and dehydration of CO 2 and HCO 3 --and how these small imidazoles (I, 1MI, 2MI and 4MI) affect the activity of H64A CA II. The pH values were chosen based on the pK a of these imidazoles.
The method (Tu et al., 1989 ) relies on the depletion of 18 O from species of CO 2 as measured by membrane inlet mass spectrometry using an Extrel EXM-200 mass spectrometer (Pastorek et al., 1994) .
In the first stage of catalysis, the dehydration of labeled bicarbonate has a probability of labeling the active site with 18 O (eq 1). In a following step, protonation of the This approach yields two rates: The R 1 , the rate of CO 2 and HCO 3 interconversion at chemical equilibrium (eq 1), as shown in Equation 3, and R H2O , the rate of release from the enzyme of water with labeled substrate oxygen (eq 2).
In 
The uncatalyzed and carbonic-anhydrase-catalyzed exchanges of 18 O between CO 2 and water at chemical equilibrium were measured in the absence of buffer (to prevent interference from the second intermolecular proton transfer reaction) at a total substrate concentration of 25 mM and 25 °C. His64 from wt-CA II is superposed and shown as yellow sticks for orientation perspective. 
